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Fig. 1 is a longitudinal cross-section of a protector for hydraulic protection of a submersible 
oil-filled motor, and Fig, 2 is section A-A of Fig, 1 . 

The apparatus comprises: a housing 1 inside which is arranged a diaphragm 2 that is fixed to 
a support 3; first and second nipples 4 and 5, respectively, in between which nipples a thrust 
journal unit 6 is disposed; upper and lower heads 7 and 8, respectively; a shaft 9 with upper and 
lower end seals 10-1 and 10-2, respectively; and a valve 1 1 with a plug 12. 

In order to remove air when filling the protector cavities wit oil, the nipples 4 and 5 are 
provided with openings, which are closed hermetically by plugs 13 and 14. 

The upper and lower heads 7 and 8 of the protector are provided with flanges 1 5 and 1 6 for 
connecting thereof to pump and motor (not shown in the drawings). 

The lower head has a seating bead with rubber rings 17 for sealing the connection to the 

motor. 

The lower end of the shaft 9 is connected to the motor shaft, and the upper end thereof is 
connected to the pump motor, when the apparatus is mounted in a well. 

Besides, there is a shroud 18 mounted on the upper end seal 10-1, and a baffle 19 made as a 
disc and mounted rigidly to the shaft 9 above the shroud 18. 

Each of the nipples 4 and 5 comprises a plain bearing 20 to support the shaft 9, and an 
opening 21 for removing air when filling the protector cavity with oil. 

And, a plain bearing 22 of the lower head 8 serves also for supporting the shaft 9. 

The first nipple 4 and a flange of the shroud 1 8 are provided with additional openings 23 that 
coincide with each other when the above-mentioned components are mounted. The shroud 1 8 
can be attached to the housing of the first nipple 4 through a gasket 24 having similar openings. 
The openings 23 of the shroud 18 are communicated with a wellbore clearance. 
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Besides, the apparatus may contain a number of additional elements (rubber rings, washers, 
plugs, etc.), which may become necessary in a number of particular cases. 
Operation of the apparatus. 

Prior to starting the operation, the internal cavity of the protector diaphragm 2 is first to be 
filled up with oil (for instance, oil Type MA-PED) when mounting the motor. This oil serves as 
a reserve to compensate for its natural consumption because of leakage through the lower end 
seal 10-2, which seals the rotating shaft 9. 

The cavity behind the diaphragm 2 is communicated with the thrust journal unit 6, and it is 
also filled up with oil to compensate for its consumption because of leakage through the upper 
end seal 10-1 located nearer to the top of the protector. As the amount of oil therein decreases in 
the process of operating the apparatus, this cavity gets filled with a formation fluid through the 
valve 1 1, whereto the fluid comes through an opening in the lower head 8 which is closed by a 
plug 1 2 during storage and transportation. 

As this takes place, the pressure gets equalized in the protector cavities as compared with the 
formation fluid pressure within the zone where the motor is suspended. 

The upper end seal 10-1 operates under heavy conditions because of a direct contact thereof 
with the formation fluid, which contains mechanical impurities. 

However, the baffle 1 9 does not allow the mechanical impurities to reach directly the shroud 
18 of the upper end seal ld-1, and the additional openings 23 in the nipple 4 and in the shroud 18 
allow- removing the mechanical particles to the wellbore clearance. 

Thus, the modifications made to the design of the protector as mentioned herein above create 
a shielding barrier protecting against exposure to rectilinear mechanical particles and allow 
removing them out of the apparatus - a factor that substantially extends the service life of the 
apparatus. 
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SAnOJIHEHHOrO 3 JIEKTP ORB HE ATE JI5I 

(57) Hcnojn>30BaHHe: b sjieKTpoMatnuHOCTpoe- 
hhh. CymHOCTB H3o6peTeHH5i: npoTexxop co- 
AepacHT Kopnyc, BHyTpH KOToporo na onope 
3aKpemiena Ana^panvia, nepBHH h BTopoii 


HHimejiH, Meacay kotopmmh paaMemen V3e,i 

MTbl H BCpXHIOIO H HIEKHIOK) TOJIOBKH C 

(JjrraHAaMH ara coeAHHeHM c nacocoM h 
sjieicrpoflBHraTe^eM. B xopnyce ycTaHOBjien beji 

C BepXHHM H HHUKHHM TO pI^CBblMH yiLTIOTHCHJI- 

2MH, mianaH h KO^cyx, HMeiomiiH 4)jiaHen< h 
yeTaHOBJieHHbiH Ha BepxHeM viutothchhii. 
ITpoTeKTop cHa6^en ot6ohhhkom. IlepBBiK 
Hunnejib h $jiaHeu; xoacyxa Bbino^Kenbi e 
AonojxHHTejibHbiMii coBna^aiomHMH npH ycra- 

HOBKe OTBepCTHSMH. OtOOHHKK HMCCT 4>QpMy 

ziHCKa h ^cecTKO ycraHOBJieH na Bajiy Has 
ko^vxom. OTBepcTHe KO^cyxa hmcct coo6meHiie 
e 3aTpy6HMM npocTpaHCTBOM. 1 3.n. cfwrbi, 2 
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M3o6pereHKe oxhochxcsi k o6jiacxn sjickt- 
poManiHHocTpoeHHii, b tiacxHOCxH k niAp03a- 
mHxe norpy^cHbrx MacjiosanojraeHHbix 
3JieKxpoABHraxejieK , npeAHa3HaHeHHbix ajt# 
npHBOAa nacocoB, Hcnojib3yeMbix b hc(J)tsihoh: 

npOMHIILl eHHOCTH RJIX RC&bVlH HetjjTH C 

ruiacTOBOH jkhakocxbio; 

HsBecxen npoTeKTop ajih rHApaBJiHHecKOH 
saniHTLi norpy^Horo Macjio3anojxHeHHoro a/ieic- 
xpoABnraxejis, coAepjKamHH saji c BepXHHM h 

HH/KHHM TOpI3,eBbIMH ynjIOXHeHHSMH H KOpnyC, 

repMexinmo pa3AejieHHbiH sjiacxHMHOH Ana4)- 
parMOH Ha 3anojiHeHHBie MacjioM BHyxpeHHroio 
KaMepy h BepxHioK) KaMepy, pasAejieHHyio 
HHiinejieM Ha Bepxmoio h hhjkhiojeo cooomaio- 
ruHecij Me^KAy co6oh *iacxH (aBxopocoe cbhjxq- 
TejiBCTBo CCCP N 1767623, kji. H 02 K 5/10 5 
1990). 

OjHaKO B H3B eCTHOM yCTpOHCTBe OTCyTCT- 

bviot HaAe^cnasr 3arnHxa BepxHero xopuesoro 
yruxoxHeHH5i ? *ixo CHH^aex cpoK cjiy3c6bi 

VCTpOHCTBa, 

Ho TexHH^iecKOH cyniHOCTH HaH6ojiee 6jih3- 
khm k npezuiaraeMOMy 5iBJiJiexc:s npoTeKTop a^ 
raApaBJTHHecKOH saniHTM norpyjKHoro Macji03a- 
n o jih e hho fo sjiexTpOABHraTejiii, coAep^anjHH 
Kopm'C. BHyTpH KOTOporo pa3Mem;eHa AHacjbpar- 
Ma, saxpenjieHHa^ Ha onope, nepBbiH h Bxopon 
HHimejiH, Me^KAy KoxopbiMH pa3MeineH y3eji 

HilXM, BepXHBDK) H HIOKHIOIO FOJIOBKH C 

(^iaKnaMH gjia coeAHHeHHs: c nacocoM h 
3JieKTpoABHraTejieM, Baji c hhxhhm h BepxHHM 
TopneBHMH yiuioTHeHHSMH, KJianaH h xo^yx, 
HMeKmnni (JjjiaHen; h ycxaHOBjieHHbiH na 

BepXHeM TOpiXCBOM ynjIOXHCHHH (IIpOTeKTOp 

5TDI 287.154, TY, 1992). 

OzmaKo y H3BecTHoro npoTeKTopa 3anrHxa 
Bepxsero xopiieBoro yiuioxHeHHsi or MexaHH^e- 
cxhx npKMeeeii HesbicoKa, h KOJKyx, ycxaHOB- 
vieHHbca na BepxneM xopueBOM yruioTHeHHK, co 
BpeMeneM bmxoahx H3 expos:, npn^eM yAajieHHe 
- MexaniraecKHX ^acxHH, 3axpyAHeHo. 

TexFTTT^ecKOH 3aAa^eii ashhofo H3o6pexe- 
hhji sBJisexcsi co3AaHne dihtoboh nperpaAbi ox 
BOSHencTBKs npflMOHanpaBJieHHbix MexamiHe- 
ckmx ^acTim h KaHajroB AitfJ hx yflajieHHa. 

ckoh 3anmxbi norpy^cHoro MaoioaanojiHeHHoro 
3^eKrpo^BHraTe^a, coAfipacamHH Kopnyc, BHyx- 
pH soxoporo pa3Mera;eHa AnacJ)parMa, 3axpen- 
■xeHrraff na onope, nepBbiH h bxodoh HHnnejiH. 
Me^o> r xoxopbiMH pa3MemeH y3eji n^xbi, 

BepXmOFO H HH^CHIOK) FOJIOBKH c 4)jiaHii;aMjH ajis 

cGejimeHKS c nacocoM h sjieKxpoABHraxejieM, 

BaJI C HH3CHHM H BepXHHM XOprieBbTMH 
V HJIGXH CHHilMH , KjianaH H KO^CyX, HMeiOIIIHH 

4)-TBHeix h ycxaHOBjieHHbiH na BepxHeM xopiie- 
bom yiLioxHeHKH, corjiacHo H3o6pexeHHio BBe- 
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ASK 0X60HKHK, a HepBblK HrlUHOJlh h (j3JiaHeri 

KO^yxa BbinojiHeHbi c AonojiHHxejiBHbiMH cob- 
naAaiornHMH npH ycxaHOBKe oxBepcxHSMH, 
npirqeM ox6ohhhk HMeex 4x>pMy AHCxa h 
ycxanoBJien ^ecxKo na Baiiy HaA ko^cvxom, a 
oxBepcxne nocneAHero HMeex coo6u3eHHe c 
aaxpyDHbiM npocxpancxBOM. 

KpoMe xoro, b npoxexxope Ka^cAbm 
HHnnevib Mo^cex coAep^Kaxb noAniHnHHK ckojib- 
^ceHHs h oxb epcxHe a^is yAajiemis so3Ayxa nppi 
3anojiHeHHH MacnoM. 

CyniHocxb H3o6pexeHH5i 3aKjxio^aexc^ b 
xom, ^xo BBeAeHHe ox6oKHHxa h BbinojiHenne 
oxsepcxHH bo 4).iaHD;e Ko^cyxa h HHnnejie 
no3BO^njin 3aniHXHXb Ko«yx Bepxnero xopixe- 
Boro ymroxHeHHii ox np^Moro nonaAaHHii 

MeXEHH^eCKHX MHCXHIT H OCBo6o;KAaXbC5I OX HHX 

T 4epe3 BHmeonHcaHHHe oxBepcxM bo (JuaHiie 
xo^cyxa h HHnnejie b 3axpy6Hoe npocxpaHcxBO. 

Ha 4)Hr. 1 H3o6pa^ceH npoxexxop juisi 
ruApaBJin^cecKOH 3amnxbi norpy^KHoro Macji03a- 
no-XHeHHoro ajieKxpoABHraxeji^, npOAOJibHbiH 
paape3, na 4>Hr. 2 - ce^eHHe A- A Ha cf)Kr. 1. 

YcxpoHCXBo coAep^HT Kopnyc 1, BHVXpH 
xoxoporo pa3Menzena A^ac^parMa 2, 3aKperuieH- 
Ha^: na onope 3, nepBbiH is. Bxopoii HHnnejm 

4 h 5, Me^cAy kotopbimh pa3MemeH y3eji nscxbi 

6, BepXHBDIO H HH^cCHIOJEO TOJIOBKH T"h 8, BaJI 

9 c BepxHHM h hhjkhhm xopn;eBbiMH yruioxHe- 
HiiiiMH 10-1 h 10-2 cooxBexcxseHHO, KjianaH 
11 c npo6Kon 12. 

Rxsl yAajieHHa BOSAyxa npn 3anojiHeHHH 
MacjioM nojiocreB. npoxeKTOpa b HHnneji^x 4 h 

5 HMeiOTca oxBepcxn^, xoxopbie repMexn^iHo 
saxpbixbi npo6KaMH 13 h 14. 

BepXHHe H HH^CHHe rOJIOBKH 7 h 8 

npoxexxopa HMeiox (JjjraHxibi 15 h 16 a^i^ 
coeAHHeHH5i c nacocoM h 3JieKxpoABHraxejieM 
(na ^epxe^cax He noKa3aHbi). 

Hhjkh5I5i rojiOBKa HMeex nocaAO^Hbiii 6ypx 
c pe3HHOBbiMH KOJXbnaMH 17 ujisi repMexH3ai3;HH 
coeAHKemia c sjiexxpoABHraxejieM. 

Hii^chhh Koneii Bajia 9 coeAHHsiexcH c 
BajiOM 3JieKxpoABHraxeji^, BepxHMH KOHeu; - c 
BaiOM Hacoca npn Monxa^ce Ha cKsa^cHHe. 

KpoMe xoro, nsfeexcii ko^kvx 18, ycxaHOB- 

TTPp-p-^TXT RPnYTTPW TO nTTPRfl \1 VTT iTnTHPHpTW 

10-1, H OXOOHHHK 19, BbinOJIHeHHHH B (popMe 

AiiCKa h ycxaHOBjieHHbiH ^cecxKO Ha sajiy 9 
HaA KOJ^cyxoM 18. 

Ka^KABin HHimejiB 4 n 5 coAep^cHx 
noAmHHHHK 20 CKQsrbWLemisi ziJisi onopbi Bajia 
9 ii OTBepcTHe 21 xis yAa,ieHHH B03Ayxa npn 
3anojiHCHHH MacjioM nojiocxH npoxeKxopa. 

Rjisi onopbi Ba.ia 9 ctv^chx h noAniHHHHK 

22 CKOJIbJKeHHtf HIDKHeH TOJIOBKH 8. 

riepsbiH HHnne.xb 4 h (^Jianeix KOJfcyxa 18 
BbmojiHeHbi c uqu o jih hx ejib hbi mh coBnaAaioniH- 
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mh npH ycTanoBKe oTBeperHSMH 23. Ko^yx 18 
MO^ceT 6mtb yxperuieH Ha xopnyce nepBoro 
HHnnejia 4 ^epes npoKJiaaxy 24, HMeronryio 
aHajiornMHtie OTBepcTHsr. OTBepcraa 23 KO^cyxa 
18 HMeioT coo6meHHH c 3aTpy6HbiM npocTpan- 

CTBOM, 

KpoMe Toro, ycTpoiiCTBO MO^ceT coAep^aTB ■ 

PSIJX AOnOJIHHTeJIbHWX SJieMeHTOB (pesHHOBBie 

KOJiBixa, maiidbi, npo6KH h T.n.), KOTopBie 

6bIBafOT Heo6xOAHMBI B PSUXC KOHKpeTHblX 

cjiy^aeB. 

Pa6oTa ycTpoHCxsa. 

riepe^ pa6oTOH BHyTpeHHK)io hojioctb 
AHaHhparMM 2 npoTeKTOpa sanojiH^uoT MaaaoM 
(nanpHMep, rana MA-II3fl) npH MOHTaace 
ABHraTeji5i. 3xo Macjio cjivjkht sanacoM rjisl 
KOMneHcauHH ero ecTecrBeHHoro pacxo#a nepes 
HH^cnee TopueBoe ymiOTHeHne 10-2, repMCTH- 
3Hpyiomee Bpa^aKDmniics boji 9. 

riojiocTb sa AHac^parMOH 2 coo6niaeTC5i c 
nojiocTbK) y3;ia rriiTbi 6 h To^ce 3anojiH#eTCH 
MacjioM jpia KOMneHcauiHH pacxo^a ^epes 
BepxHee TopueBoe yruiorHemie 10- 1, pacnojio- 
^ceHHoe 6jiH^e k sepxy npoTeKTopa. IIo Mepe 
yMeHBmeHna KOJiHHCCTBa Macjia b npou;ecce 
pa6oTbi ycTponcTsa 3Ta nojiocrb sano/mse-rcs 
ruiacTOBOH ;KHAKocTbio ^cpc3 KjianaH 11, K 

OOPMYJIA H 

1. IIpoTeKTop AJifl mflpaBJiH^ecKOH 3arnHTbi 
norpyxHoro Macji03anojiHeHHoro ajieKTjpoABHra- 
tcjih, coAep^cam;Hfi xopnyc, BHyTpH KOToporo 
pasMemena ^Hac^parMa, saKpeiuiesnaK Ha 
onope, nepBMH h btopoh HHimejra, Me^y 
KOTopbiMH pa3Menj;eH y3eji nsTbi, sepxHi-oio h 
hhxhioio ro/ioBKH c cfrjiaHuaMH eoe^HH eHHii 
c HacocoM h 3JieKTpoflBnraTejieM, Baji c 

HHXHHM H BepXHHM TOpiieBMMH y lUIOTH CH JL2- 

mh, KjianaH h Ko^yx, HMeioinHH (Jx/iaHeii; h 
ycTaHOBJieHHbiH Ha BepxHeM TopneBOM yruioT- 
neHKH, omjiuHafOu^uuc^ TeM, *iT0 BBe^eH 
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KOTopoMy ^khzikoctb HOCTynaeT ^epe3 oxsep- 
crae b HH^Hen rojioBKe 8, KOTopoe Ha BpeM5r 
xpaneHH5i h TpaHcnoprapoBKH 3aKpbrro npo6- 
koh 12. 

IIpM 3tom o6ecnetaiBaeTca BbipaBHHBaHne 
AaBJieHHH b iicuioctsx npoTeKxopa c AasjieHneM 

nJiaCTOBOH 2KHZJK0CTH B 30HC HOaBCCKH ABHFa- 
TCJIH. 

Bepxnee xopuesoe ymiOTHeHHe 10-1 pa6o- 
TaeT b T50Kejibix ycnoBHsx H3-3a Henocpe#CT- 
BenHoro KOHTaxTa c miacTOBOH ^hakoctbio, b 

KOTOpOH npHCyTCTBVKDT MCXaHHMCCKHC HpHMe- 
O^HaKO HaJIH^He 0T60HHHKa 19 ne n03BO- 

jihct MexaroraecKHM npKMecaM HenocpeACTBCH- 
ho nonaAaTb na xo^cyx 18 BepxHero Top^eBO^o 
yruiGTHeHM 10-1, a HajiHTOe ^onojiHHTejiBHbix 
oTBepcTHH 23 na Himnwe 4 h xoacyxe 18 
opranH3yioT bbixoa MexaHiraecKHx ^acTHU b 
3aTpy6Hoe npocTpaHCTBO. 

TaxHM o6pa30M, BbimeonHcaHHbie n3Mene- 

HHS B KOHCTpyKHHH npOTCKTOpa C03/iaiOT 

miiTOByKD nperpaAY ot B03ZieHCTBH5[ npflMOJin- 

HCHHblX MexaHKraeCKHX MaCTHIX H nOSBOJI^IGT 
yflajIflTB HX H3 yCTpOHCTBa, HTO 3 HaMHT e JIbH o 

y^jiHH^eT cpoK cjiy^6n ycrpoHCTBa. 

ot6ohhhk, a nepBbiH HiinnejiB h fyiiasieii 
KO^yxa BbinojiHeHbi c ^onojiHHTe-nbHbiMH cob- 
naAaion^HMH npH ycTaHOBxe otb epcTiisiMH , 
npn^icM ot6ohhhk HMeeT cbopMy ^Hcxa H 
ycTanoBjien acecxKO Ha sajiy naA xo^cyxoM, a 
OTBepcrae nocrtesHero HMeeT coo6irj;eHHe c 
3aTpy6HbiM npocrpaHCTBOM. 

2. HpoTexTop no n.l, omjiuuawu^uue^i 
reM, ^to Ka^AbiH H3inne.xb co^ep^cHT nopnn- 
hm CKOJib^ceHH^ h oTBepCTHC ^Jisc y^ajieHHii 
B03^yxa npH 3anojiHeHHii MacjioM. 
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